The role of STIM1 protein in activity modulation of receptor-and store-operated channels in HEK293T cells was investigated. In native conditions transmembrane protein STIM1 is localized both in plasma membrane (smaller part of STIM1 population) and in ER membrane (most part of STIM1 population). For an exception of STIM1 from signaling cascades, the methods of small interfering RNA (siRNA) was used. Stable line of HEK293T cells with expression of STIM1 suppressed up to 50% was created. This clone was named S4.
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For the investigation of the role of STIM1 protein in store-operated Ca 2+ influx we compared Ca 2+ influx in response to thapsigargin-induced passive store depletion in control HEK293T and in S4 cells (thapsigargin is a specific inhibitor of the calcium ATPase of endoplasmic reticulum).
Using the intracellular calcium level measurements by fluorescent calcium-selective probes it has been established that thapsigargin-induced Ca 2+ influx in S4 cells was 50% less than in control cells. The whole-cell experiments have shown that thapsigargin-induced inward currents in S4 cells were almost completely suppressed. The difference in suppression degree between the intracellular calcium level measurements by fluorescent calcium-selective probes and the patchclamp method can be explained by peculiarities of the methods. Unlike fluorescent means, the patch-clamp technique allows recordings of the "pure" induced input of ions, excluding constitutional activity of channels. The data presented testifies that store-operated Ca 2+ influx essentially depends on functional activity of STIM1.
For the investigation of the role of STIM1 protein in receptor-operated channels we compared Ca 2+ influx in response to UTP application in control HEK293T cells and in S4 cells. UTP application caused a short-term increase of the cytosol Ca 2+ content. It is possible that this effect was caused by calcium efflux from IP 3 -sensitive Ca 2+ stores. The subsequent addition of 2 mM Ca 2+ led to repeated increase in intracellular calcium, which was mediated by Ca 2+ influx through plasma membrane. This increase in S4 cells was considerably less ( p < 0.05) than in control cells. The whole-cell current registration also showed that STIM1 suppression decreases agonist-induced Ca 2+ influx in HEK293T. The data suggest that STIM1 plays an important role in agonist-induced Ca 2+ influx in HEK293T cells.
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